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Description 

This invention relates to devices for insertion of 
rotating tools into the ground. Such tools are 
normally mounted at the end of a tube. For the 
sake of brevfty, the word "tube" will be used 
hereinafter for indicating any elongate drilling 
means which may be caused to penetrate into the 
ground. 

An apparatus of this type has been described in 
US— A— 3,763,654. In this patent the Insertion of 
thin long tubes is foreseen. These can penetrate 
into the ground only owing to the excavating 
effect of a water jet outflowing from the tube end, 
whereby this device can be used only in sandy 
grounds. The embodiment according to 
US — A— 3,763,654 provides that the tool is axially 
and rotatabiy moved. The axial movement Is 
given by three vertical jacks which cannot ensure 
a simultaneous advancement of the three pistons 
Imparting the thrust, and accordingly a perfectly 
axial advancement of the tool. Moreover the 
rotary movement takes place along small circle 
arcs, and Is controlled by one or two horizontally 
arranged jacks. Therefore, an even rotation at a 
high r.p.m, cannot be carried ouL 

Additionally, the jaw gdpr also controlled by 
three Jacks may occur any time at a different 
position^ not exactly coincident with the axis of 
the device controlling the tool advancement and 
rotation. This could cause the distortion of the 
tool carrier tube and Inaccuracies In hole execu* 
tlon. 

This device of the prior art allows only the use 
of drilling devices for which the rotation can be 
discontlnuously imparted; for example, use 
cannot be made of triconesr diamonded tools for 
the drilling of rocks or alluvial grounds, etc. 

GB — A — 1,094,201 discloses an apparatus for 
Inserting and rotating tools penetrating into the 
ground, said apparatus having a hollow imple- 
ment for selectively gripping and rotating a tool 
carrier tube which penetrates into said hollow 
Implement 

Moreover, said Implement comprises an actuat- 
ing head for maintaining said tool carrier tube In 
rotation by a motor and a suitable kinematic chain 
driving a rotating hollow means. 

The vice for gripping the tube consists of a 
plurality of gripping means operated by jacks, 
which also rotate. Therefore the mass involved In 
the rotation is considerable and prevents a high 
revolving speed. On the other hand the gripping 
means as foreseen do not assure the centering of 
the tube with respect to the rotating head. 

Therefore, it is the object of the present inven** 
tlon to impart a continuous rotation, also at a high 
rate of r.p.m., to a long tool carrier tube, while 
exerting thereon a perfectly centered thrust coa- 
xial with the axis of rotation of said tool carrier 
tube. 

The above object has been achieved as 
specified in claim 1, Other advantageous 
improvements are described In claims 2 — 4. 

The invention will now be further explained 



with reference to an exemplary embodiment as 
shown in the accompanying drawings, in which: 
Fig. 1 is a schematic side view showing an 
apparatus for pile driving on which an apparatus 

s according to the invention is mounted; 

Fig. 2 Is an axial sectional view showing the vice 
forming part of the apparatus; 

Fig. 3 is a sectional view taken at right angles to 
the apparatus axis; 

10 Fig. 4 is a sectional view according to VWXYZ of 
Fig. 5 showing the actuating head; and 
Rg, 5 is a plan view of the head shown in Fig, 4. 
Referring first to Fig. 1, It will be seen that the 
inventive apparatus comprises an actuating head 

7S 1 mounted on a column 3 carried by a structure 4 
movable on tracks, wheels or sliding blocks 5. 
Said actuating head 1 is vertically driven along 
the column 3 by known means provided on the 
column, which applies axial forces relative to tube 

20 T and directed in both directions that is forces 
serving both to drive the tube T Into the ground 
and withdraw it. The actuating head 1 performs 
the function of causing the hollow central shaft 15 
and sleeve 16 integral therewith to rotate by 

25 means of two hydraulic motors 23 (Fig. 4). 

The vice 2 Is provided integral with the sleeve 
16* Its function is that of selectively gripping and 
disengaging the tube T. Both said head 1 and vice 
2 are hollow, so as to allow the passage there- 

30 through of said tube T which projects below and 
above thereto. After the tube has been gripped, 
said head 1 and vice 2 moved downward. When 
the positions la and 2a, shown by broken lines in 
Fig. 1, are reached respectively by vice and head, 

3$ said vice releases the tube T and moves upward 
along the tube to grip It again at the position 
shown by full line. 

Referring now to Figs. 4 and 6, the construction 
of the actuating head 1 will now be explained. The 

40 outlet shaft 40 of each hydraulic motor 23 can be 
connected to both the pinion 41 and gear 42 by 
means of the clutch 49* Said pinion 41 and gear 42 
respectively mesh with the gear wheels 43 and. 44 
Integral with the shaft 45, on which the pinion 46 

45 Is also mounted. The latter drives the wheel 47 
integral with the hollow shaft 15. 

Said hollow shaft 15 is slidably connected to a 
sleeve 16 which is integral for rotation with the 
shaft 15, but axially free. The sleeve 16 has an 

so integ ra I fla nge 1 6a, to which the flange 37a of said 
vice 2 is bolted (Figs. 2 and 3). Thus,^ as soon as 
the free stroke df said sleeve 16 Is resumed, the 
axial displacement caused by column 3 can be 
transferred to the vice 2. The torque produced by 

55 the hydraulic motors 23, Is transferred to the vlc^e 
2 which thus causes the rotation of tube T. 

The vice 2 has a ring 37 coaxial with the hollow 
shaft 15. Said ring 37 has a flange 37a which is 
made integral with the flange 16a. Said ring 37 is 

60 provided with ears 37b, each of which having a 
rod 48 pivoted thereto by a pin 48a, The movable 
jaws 33 are secured by screws 36 to the end of 
rods 48, so that such jaws are pendulum 
mounted. Thus, they can be readily replaced by 

^ other jaws of different sizes, such as to accommo- 
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date tubes T of different diameters. At the rear, 
each jaw 33 has a sloping surface 33a cooperating 
with the sloping surface 27a of a plate 27 
mounted on a collar 26 provldfng for radially 
disptacing said jaw 33 whenever said collar Is 
axially moved. Said jaw 33 Is held at opening 
position by springs 30, 

The axial movement carried out by the collar 26 
Is imparted to the latter by a hollow jack 50 which 
does not rotate. The Jack 50 is supported by the 
ring 37 through the two thrust bearings 21 and 
bushing 28 and is arranged concentrically to the 
ring 37 and sleeve 16. It Consists of a hollow 
piston 29 and jacket 38. The piston 29 is axially 
secured to the ring 37 by screws 29a and flat 
bushing 39 penetrating into a notch 39a Integral 
with said piston 29. The jacket 38 is axially 
movable together with the collar 26 which does 
not rotate. This is provided with a notch 26a, in 
which the fiat bushing 59 slides. Bushing 59 is 
integral with said jacket 38 by the screw 24, 
Through the sloping surfaces 27a and 33a said 
collar 26 radially operates the jaws 33,.The oil, as 
selectively introduced by connections 20 (only 
one of which is shown in Fig, 2), supplies for 
example the chamber A, causing the jacket 38 to 
be upward moved and thus releasing the tube T. 
On the other hand, the clamping of the latter Is 
carried out when oil under pressure is introduced 
into the chamber B. 

Thus, it will be seen that a perfectly centered 
operation of the vice 2 is ensured. This clamping 
can be indefinitely repeated at each gripping of 
tube T. 

Claims 

1. An apparatus for inserting and rotating tools 
penetrating into the ground, providing a hollow 
implement for selectively gripping and rotating a 
tool carrier tube (T) which penetrates Into said 
hollow Implement, comprising: 

a) an actuating head (1) for maintaining said 
tool carrier tube (T) in rotation by a motor {23) and 
a suitable kinematic chain (41 — 47) driving a 
rotating hollow means (15, 16); 

b) a gripping means (2) surrounding and hold* 
Ing the tool carrier tube (T) which Is hydraulically 
operated so that said tube (T) can be activated by 
applying thereto a torque and an axial force in any 
direction, 

characterized in that the gripping means is 
formed by a vice (2) made integral with said 
rotating hollow means (15, 16), said vice being 
operated by a non-rotating hollow jack (50) 
arranged concentrically to said rotating hollow 
means (15, 16) and having an axially secured 
hollow piston (29), while the jacket (38) thereof is 
axially movable and controls the radial displace- 
ment of tube gripping jaws (33) by axially moving 
a non-rotating collar (26) having a plate (27) with 
an inclined surface {27a) which collarborates with 
an Inclined surface (33a) of the gripping jaws (33) 
pendulum mounted on the vice (2). 

2* An apparatus as claimed in claim 1 charac- 
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terized in that said jaws (33) are pendulum 
mounted with a suspension pin (48e) integral with 
the rotating hollow means (15, 16), 

3. An apparatus as claimed In claim 2, charac- 
5 terized In that said jaws (33) are interchangeable 

to accommodate different diameters of the tube 

4. An apparatus as claimed in any of the 
preceding claims, characterized in that said head 

10 (1) is provided with a floating sleeve (16), so thai 
for some length the advancement of said tube (T) 
is independent of the thrust exerted on the 
implement. 

75 Patentanspruche 

1. Vorrichtung zum Eintreiben und Drehen von 
Bohrwerkzeugen in den Boden, nach der ein 
hohles Gerat vorgesehen ist, das ein Werkzeug- 
20 halterrohr (T) selektiv erfassen und drehen lessen 
kann, das in das hohle Gerit eindringt welches 

a) einen Betatigungskopf (1), der das Werkzeug- 
halterrohr (T) mitteis eines Motors (23) In Dre- 
hung halt und eine zweckmSssige klnematische 

25 Kette (41—47), die ein drehbares Hohlmittel (16, 
16) betatigt, 

b) ein Greifrfilttel (2), das das Werkzeughalter- 
rohr (T) umfaRt und abstOtzt, wobel das Mittel 
hydraulisch in der Weise betatigt wlrd, daS das 

30 Rohr (T) betStigt werden kann, wobel an demsel- 
ben ein Drehmoment und eine LSngskraftin jeder 
Richtung aufgebracht wird, 

aufweist dadurch gekennzelchnet, daB das 
Greifmlttel aus einem am drehbaren Hohlmittel 

3S (15, 16) befestigten Schraubstock (2) gebildet ist, 
der von einem hohlen nicht drehbaren Hebebock 
(50) betatigt wird, der konzentrisch zum drehba- 
ren Hohlmittel {15, 16) angeordnet ist und einen 
hohlen axial befestigten Kolben (29) hat^wahrend 

40 seine Laufbuchse (38) axial beweglich Ist und die 
radiale Verschiebung der Greifbacken (33) des 
Rohres steuert, wobei axial ein nicht drehbarer 
Bund (26), der eIne Platte (27) mlt schrager Flache 
(27a) hat, die mit einer schragen Flache (33a) der 

45 Greifbacken (33) zusammenarbeitet, die pendelnd 
am Schraubstock (2) montiert sind. 

2, Vorrichtung nach Anspruch 1, dadurch ge- 
kennzeichnet, dafl die Backen (33) mlt einer Pen- 
detaufhSngung Oder einem Zapfen (4aa) fest am 

so drehbaren Hohlmittel (15, 16) montiert sind. 

3. Vorrichtung nach Anspruch 2, dadurch ge- 
kennzelchnet daB die Backen (33) auswechselbar 
sind, sodaB sie an verschiedene Durchmesser des 
Rohrs (T) angepaSt werden konnen. 

55 4. Vorrichtung nach einem der vorstehenden 
Anspruche, dadurch gekennzeichnet, daB der 
Kopf (1) mit einer schwebenden Buchse (16) 
versehen ist, sodaB er fQr eine gegebene Vor- 
schubstrecke des Rohrs (T) vom dem auf das 

60 Gerat ausgeubten Druck unabhSngig ist. 

Revendications 

1, Appareillage pour introduire un outil de 
£5 perforation dans le terrain et le faire tourner de 
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fagon continue, qui p revolt un instrument creux 
pouvant selecttvement salsir et faire tourner un 
tube (T) porte-outll qui p6ndtre dans ledit instru- 
ment creux, qui comprend: 

a) une t^te d'actjonnement (1) pouvant mainte- 
nfr en rotation ledIt tube (T) porte-outN d Taide 
d'un moteur {23} et une cbaine cin^matlque 
opportune {41 — 47) qui acUonne un moyen creux 
rotatif (15, 16); 

b) un nmoyen de prise (2) qui entoure et soutient 
le tube porte-outn (T), moyen qui est actionne 
hydrauliquement de sorte que iedft tube (T) 
puisse etre actionne en appliquant a ce dernier un 
coupie et une force axiale dans n'importe quelle 
direction, 

ca facte rise en ce que le moyen de prise est 
form^ par un ^tau {2} solidaire dudit moyen creux 
rotatif (15, 16), ledIt ^tau etant actionn^ par un 
v^rin (50) creux, non rotatif, dispose concentri- 
quement par rapport audit moyen creux rotatif 
(15, 16) et ayant un piston creux (29) axialement 
fixe, tandls que sa chemise (38) est axlatement 



mobile et qu'elle commande le deplacement 
radial des mdchoires (33) de prise du tube en 
deplagant axialement un collier non rotatif (26) 
ayant une plaque (27) avec une surface inclin^e 
5 {27a| qui collabore avec une surface inclinee (33d) 
des mSchoires de pKse (33) mont^ed pendulesur 
I'etau (2). 

2. Appareillage selon la revendication 1, 
caract^ris^ en ce que lesdites mSchoIres (33) sent 

10 mont^es h pendule avec un pivot de suspension 
(48a) solidalre du moyen creux rotatif {15, 16). 

3. Appareillage selon fa revendication 2, 
caract6ris6 en ce que lesdites mSchoires (33) sont 
interchangeables, de fagon h pouvoir s'adapter h 

IS diff^rents diam^tres du tube fT). 

4. Appareillage selon n'importe laquelle des 
revendications precedentes, caract6ris6 en ce que 
ladite tete (1) est munie d'un manchon flottant 
(16) de sorte que sur une portion donn6e I'avan- 

20 cement dudit tube (T) est indSpendant de la 
pouss^e exerc^e sur llnstrument. 
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